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;>;  [Following is a';translation of in' article by Academician 
      A.-N. 'Nosmeyanbv in the Russian-languageperiodical   ; 

Vestnik Akademli Nattk SSSR (Bulletin,of the Academy of   .: 
> Sciences TJSSR)/ Moscow," No. 12 > December 19S9, Pages   -■■:;■ 
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At liis meeting,- ä meeting of scientific workers, it would be 
quite unnecessary to 'stress the growing influence of scientific dis- . 
coveries on thö technology and economy of human 'society. .It is the 
more superfluous since the -esteemed Vice-president of the World Federa- 
tion of Scientific Workers,: Professor J. Bernäl, has dealt with this -A-.-.- 
question profeundly a^ adwirably in his outstanding work «Science in 
the History of Society.1* Nevertheless we must note' with pride, on the 
one hand, the exponential rise in the curve of scientific development 
and the associated technical progress5 and on the other hand we must 
admit with shame that the most rapid progress has been made in military 
technology, in the means of destroying man iaftd all that he has created 
over many generations.-The rejection of arms and war, and the peaceful 
use of th# greatest achievements of science and technology would greatly 
Increase therwell-being of humanity. The fact is that a considerable 
proportion of mankind lives under conditions or regulär malnutrition and 
hunger, and the comfort of that portion of our-contemporaries scarcely 
differs from the comfort in which their ancestors lived hundreds and 
even thousands of years ago. Many serious, painful, and lethal diseases 
can be liquidated by science5'thejr have disappeared in the highly civili- 
zed countries, but they still stalk the earth. Ail of this occurs at a 
time when the level[of our knowledge could assure life not only for all 
of existing humanity, but even for a considerably greater earthly popula- 
tion.  ■ -.-'-"-' ---!- '■""■*" '■""-' i"--*-; ■■--"-   ■■■'-/■■ :■•;•.•-■■ J'^'cJ •. ;! '■•'. ,;;,:,:■••.■:■;■■■ 

¥ith the present power Supply humanity is served by mechanical . : 

horses to'such an extent that in Canada, for example, 8,000 kilowatt- 
hours per year of power1 are consumed per person. Grain production in 
the European countries with intensive agriculture has reached high 
levels. In Holland and Belgium,.for instance,r about 38 centners of  L 
wheat is harvested per hectare and in the Chinese Peopled Republic the 
farmers in individual experimental sections haves used new agricultural 
procedures to harvest 1,1^2 centners of rice per hectare in 1958, as 
compared'with the 23 centners previously,harvested! The artificial 
mineral fertilizers have■■ now'been Joined by microfertilizers, the wide 
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use of which assures-markedly increased harvests. Natural fiber has now 
been joined by large quantities of strong, cheap synthetic and artificial 
fiber. Pur and leather from animals have been surpassed in all respects 
by polyamide fur:and-chlorövinyl leathers. The newestimedicines can 
provide health and strength to millions and millions of humans. The 
Almost-miraculouSmeans'i of eömmuhicatibn are able to transmit any cul- 
tural or artistic achievement to any point on the earth. In the immediate 
future the power of man to act on nature will increase immeasurably. We 
can see this: in the artificial earth satellite andthe artificial planet, 
the firing of a cosmic/rocket to the moon, the'constructipn of-atomic- 
power stations and the work on controlled thermonuclear:synthesis;' 
electronic computers, and the wide possibilities:-':ih: äeÄcändiictprs. It 
is shown by successes in the synthesis of high-molecular materials, the 
advances of physical and chemical methods in the study of basic and 
elementary life phenomena: metabolism, heredity, and the nature of 
viruses? and of the higher phenomena oflife;:; .the.a^^ 
brain. That* is why we are rconvinced that the cause; of poverty pf part 
of the earth's population lies not in overpopulatipfl^but in the improper 
use of the technical and economic capacities of man. In order to make 
proper use of these opportunities to" eliminate, poverty> hunger^ and\ 
disease, to raise culture, an&cto help the underdeveloped countries, it- 
is not necessary to wait; future developments.in science and: engineering. 
The present state of these arts is quite sufficient.;  . 

For my part, as" a representative of Soviet-scholars at this 
conference, I should like *o: point to the example of the Soviet Union* -,_-;;-. 
the results which have! been achieved by systematic and planned aid from v 
science, engineering, and culture to nations with underdeveloped economies 
and civilizations, even without using any of the wonders of science..,; 

Of "course, in the examples, Which I shall present the.most important 
factor "was the social "one -* the socialist nature of pur state system;- 
and economy. But the röle >of;.science and technology was large." I think , 
a good'example would be'the socialist republics of Central Asia*./The' ■ 
Soviet unions includes fivS:such republics: the Kazakh, Uzbek, Kirgiz, 
Turkmen, and TadzhikSSRfSi I assign the territorially .enormous Kazakh 
republic to Central Asia with some reservations; since it stretches to 
the west of Asia.: :The" largest, and most populous are the first ;two, 
and therefore I shallrdevote considerable attention to them here. 

Actually, of the total population of these five republics, 23,00.0,000, 
more than 1^,000,000 are ^Kazakhstan and Uzbekistan, about equally 
distributed. Kazakhstan is five times as large as Prance* Under, 
Tsarism the nations ofthese Central Asiatic republics were subjected to 
double exploitation: colonial; exploitation by Tsarist Russia and feudal ..;,■■ 
exploitation by the national feudal lords.. Therefore before the 
October Socialist1 Revolution they wer«-.e^OTely-bwkj»rd,--,b.oth-^; 
economically and culturally.    -        N    

r-\;:.-.-v   ; > y:   ? 
Despite thegceat natural Wealth of industrial raw materials, (coal, 

oil, gas, nonferrous metäls; etc), industrjr was almost nonexistent in 
Central Asia and Kazakhstan. In this territory^:greats than: that of  : 
all the capitalist countries of Europe together, there were no large 
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industrial'ent'el^*iB^^^ ■; '.: 
shops, '-'living mainl^ by "the primary processing- of ■' agricultural -raw ,r.:, 
materials.1''  '•'"'   ."'i,'i<1 ~"^'.-n ^i ■ ; ■ .i'.c-ci:.^ : >: ?.vr..r-^. ■.:/::'   ,v -y-yyy ryyyo.yy '-• . 

1 '"If* iri-%tee 'central reg*ibris"iof pre*^ 
was itself' ;"verff Iffctle* industrialize'd'Ä^ the*e"we>eit8 industrial workers.-, i 
per 1^000 ^aBitäntsp;there" were only 2 irifthe Central Asiatic regions.   r 
of Russia; -Industrial production^ per -inhabitant ^erf^was^in 1908 ;v '. ■;.■: 
prices/ ^ne-seventK"what^it 'was -in* the reehtral regions of the country. - l 

^ricuKhiire'wais bäsed-bö ''Wooden^ teehriölogyy and'was-veryw■'* y'.l'y: 
primitive,, «£-:,v:':;..n':.:^'jn; -;;:;..'■:■ yy;[&y-' *yy-y:x'-,t  "y.':"yy;:y ;\.;  !:;y-;r">i-A';:.- 

"'"' "6n#; of thf ::öiaest nations' öf Central !Asia -^ the Kirgiz --w,!had 
no conBeptbf ■Uie-priftt6d"%Ötbä befori October..!".s"f.ituS'* H*A ■•..•: r ;;:.!:!V^->?>3 ',;.■: 

'";'MtSräcy among" therfpopuläti6n-6f. Central Asia and~Kazakhstan -:  -y'i 
before October was between 0.5 and 2$, "    /i-c'-.J'-.: i;'3-^ i: 

:-'''-:Thedh^l^'";:^6r^cei'"'wererälSo''.cä a" very low level. .«In 1913. J 
there were "only 98%bs^ in Kazakh- -r-3 
stan.    Clinical aid was availabie bhiyiri the cities; ■?. Thepopulation 
suffered frort!plague',-cholera-,;änthräxy-leprosy,"smallpox, malaria,: r.*   ;• - :.- 
tuberculosis, and ty|hus.',: The'death' rate'was high^particularly among   -■;.■-•- 
children.':'':i•^,^:-;';"' «h:;'c:""x:> -:f:;r '"' ':'e:- "'"'■":;'!'"? ■>;<:'-r:" -'f^"-^ ^'-f i^'-'I tv' 

:";; The position of'Women, which "best characterizes the"cultural-level/" 
was witeout. exce^ibtf^ rightsy and vegetated sin •-'. 
a reaim of absurd'cist !'-f  *;':<'c''■" ■■ ■ '■■'■'' : •■■'*•-*"?:■ 

After the' October ReVolütiorii ^äs a- result of socialist trahs^   " 
f ormatibWSj the ilife fbf the- hat ions «of the" five ^Central Asiatic republics 
changed radically;'- Industry and" ditieS sprang-up., agricultural':cultiva- <;1 
tion e^hded^^nd' univsrsfbies,■* national -academies öf -sciences; and y ■-.-.   - 
national cadrW ; of ;schblaris>

! engineers;;* teachetsy kndf .physiclahSL were • ,:■,'. yy. 
created.    The ^bpuiätibtf began tts'röad.    General and. obligatory'elemen- 
tary eclu'cätibn was 'introduced and intermediate education became wide-' i .a, 
spread; it will 'soon; become'' obligatory. " National 'art flowered.* o Anyone' ■; ■.■■}■. 
who has^ived. on ;the/Sbviet Central i*siätiö^republics has seen with his 
own eyeö whät';'e^ormouä successes have been'ächievM; how the face' of   •  ".-■■.? 
these former frjiriges^bf'TsaristfRussia"?h€s changed* • hyi}:■?■■;';   r- - h^I^ '•■<-r" 

Considörihg that this' eebribmlö arid1 cultural: building had to ~ 
start from nothing, from the level of nomadic life, »it'••rä&st be admitted 
that alljthis jMs been 'accomplished in' a- Ve^ Short'tirae^- The results 
of those changed':begah to )be visible ■■ at the' beginning ' of -the: 1930'sj"- ; 
they,became clearer before the second world wary ari&i particularly in    1" ;: 

'-'tfie^'pösHjwa^ppörlöä;^'^1 ^shallrdiscussrtheSb results"in more'detail-later. 
Wo^'I should !ike;-tbrdwell:Vori:ce^ sv:" 
sciiticifin the üäSR^d'-i^ 
and techhology£havö 'placed ;afi;rehbrm^ ;    • 
and cultures of -these^-Öinträl AMätic-republics". '^3'■•     ■•:,:   ,Hcc«i': wy-r:.'~, 

;:Sci*ehce'in'%he:yü'^R has followed three rbads'. oThe first has been 
the institutes /of ^higher? educationV'' specif ieally the universities. ?■.; By - 0 
the efforts:bf%helrri^öfessbrs, 'lb^urers^*?aspirihtsy:andv'students in     - 
the older 'courses' they cbnduCt 'sciefitific 'investigations at the* Same - 

.°''.iftf>j.-.';>'i   Öm"r   "..^ ;■••'■■•:."...•-■   'i'vMf' 
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time that they prepare specialist cadres. The second road has been the - 
academic. This includes the Academy of Sciences USSR, the Academy, of ,., 
Agricultural Sciences, the Academy of Medical Sciences, and, finally, 
the academies of sciences of the union republics. Their creation began 
in theyears .immediately after the revolution. : The aoademies conduct- 
planned and free research;in basic science and in areasof science con- 
nected with the development ofthe productive forces of the particular 
regions. The third road is the numerous scientific-research institutes 
within the economic-state system. They are occupied with planned in- 
vestigations in applied science within their specialties. 

Naturally ühe development ofscience and the preparation of cadres 
of specialists in the Central,Asiatic Soviet republics, which will be 
discussed below; began with the organization>of numerous higher? education- 
al institutions. '■-','• ■■-.r.':^-.'--; -f2 ^,0 :;iv■ ":'" 

In the very first year after the revolution, in April 191ö,_the 
Turkestan National university was opened in Tashkentf» later, in 1?20, 
a decree signed by Lenin created the State, University« A total of .86 ,; ; 

professors and lecturers was sent to, Tashkent. An active role in this 
was played by Moscow University^ the oldest; i^ the.country.'     ^.vo 

In 193k the Kazakh State University was created, and, after the  s> 
Great Patriotic War, the Tadzhikand Turkmen universities« Along with 
the universities special educational institutions wer%developed, which 
soon trained national cadres in the:republics. - 3fte network,of higher 
and technical educational institutions .developed in close connection 
with the features,of economic development ^occurring in each republic. . y 
In the* Uzbek SSR, tf or example, institutes, were created such as, the .-,,,, 
Central Asia Cotton-Irrigation Polytechnic Institute, r^e rUzbek Agrij 
cultural Institute, the Tashkent.Agricultural^^ Institute, ^he.Institute 
of Railroad .Economy Engineers, the Binance-äteonomics. and, Text lies   ;. 
Institutes, the Central Asia Industrial Institute, and the Tashkentv r 
Institute of Ihgineers of Irrigation and Mechanization of Agriculture.- . 

' In the Kazakh republic the Mining /and Metallurgical, Agricultural, 
and Zooveterinary Institutes were set up in Alma-Ata; in Chimkent the 
Technological Institute; in Karaganda?the Mining Institute} in Ust- ; 
Kamenogorsk the Road-Construction Institute; and, the Agricultural ; 

Institutein Akmolinsk..■-.•!<- r cr-:-/      ■ ^ - -.■•"- 4v
:_nx ii'-'v'i^ 

As early as 19U0 there were 30 higher educational institutions in 
the Uzbek republic; training; i9,000 students. In theI Kazakh .republic ;. 
there were 20 vuzes with more than 10,000 students« v ^.i i 

As industryand agriculture developed scienbificTresearch Institutes 
and laboratories were organized* The study, of the productive forces ,-of,,- 
the country; and its natural /wealth was; conducted inrthe^ first years.by ; f 
the central scientific installations> principally by the,Academy of 
Sciences USSR, and embraced-the territory of *ke unlon3repiblics.    ,r 

• ■■■' The first step in this direction was the equipping, of ccmplex 
expeditions to study and exploit natural,wealth,, to{ develop economy • 
and culture; The expeditions were headed by outstanding scholars. .At 
the same time young national cadres were;working in the republics; these 
later produced great scholars. 
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.Prom :the; -initial period date ''■ scientiiEic\;rf salts, of'/their; investiga- 
tions whose economic significance is only how TDeing/felt. The expeditions 
to Central Asia laid the groundwork for prognoses of the presence and  . 
nature of useful minerals in the Central Asiatic.republics, particularly 
in Kazakhstan. ,As a result of subsequent systematic; work, of geologists _ 
(many of whom were from the local national cadres) these deposits were 
found to; be an immense'Storehouse of natural wealth» Their prognoses 
led'to the discovery of huge reserves of oil and gas. in the Turkmen 
SSR. ;.-;.^!y;<i ■■.■.;r,„-.; ...; ;;,.- .;,..< , v ■ ■,-,  ■,,, -,',..,; .f,.; ';V"V.;. , : '.....;.  , \ 

'Along with studies of natural wealth many biological research 
expeditions werev sent put to exploit the flora andfauna and increase "■- 
the fertility of the soils of-the Central Asiatic republics and Kazakh- " 
stan. A valuable contribution was made to- the problem of regional ;. 
parasitology. and studies" of the natural foci of communicable and parasitic 
diseases»* iThese investigations played a large role in raising the 
productivity of animal husbandry and in the struggle against the vectors 
of a number .of parasitic diseases of man and animals. 

-,  The methods of complex and stationary study of the dynamics of soil 
processes have provided data permitting the study of a number of soils, 
and the development of methods of using them in agriculture. .The nature 
of the" soloachak /and fsolonets soil-formation process has been discovered; 
the formation' of salty soil, solonchaks, :and solods has been.explained* 
and methods have been worked out for the improvement and agricultural 
cultivation of these soils. Methods have also beenproposed for the 
prevention and treatment of soil salting^ and a project for soil improve- 
ment and hydrogeological regional-classification hasf;been the basis for .^ 
compiling the plan fcrrebuilding the irrigation,net.;., .,     ."..■■ ,; 

The .care which Soviet science showers ot>" the runipn republics'is 
not limited'to studying their natural resources. No less important is 
the contribution?of scholars to the development of' culture in the 
republics;of'Central Asia and Kazakhstan. The; discovery of the ancient 
Khorezm civilization on the territoryoof Uzbekistan, of the/parfyan . 
culture in Turkmenia/ and of ancient Pyandzhikent inrTadzhikistan have 
clearly shown the error in traditional historiography, which reduced■ ■- ,. 
the history, of Central Asiatic culture to provincial variants:and ramifi- 
cations of the "Iranian" and later the "Irano-Arabic" culture*   In all 
the Central Asiatic republics and Kazakhstan the aid and direct participa- 
tion of scholars from the Academyof Sciences USSR have done much work 
on the history! of; these nations and their literatures > from ancient   ^: 
times;to:the;present. Is it necessary to demonstrate the significance. : 
of these results for the national consciousness of the nations inhabiting- 
these-republics? ; r: " ?::;n;,:.;|,;-., •,■> -:-     / ?•:<'', 

It is "well-known what an enormous amount of work has been done in , 
our country to create-writing systems for those nations of the Soviet - 
Union which had none before the October Socialist Revolution. Writing ■ ? 
systems have been' developed for $6 languages ;|Kirgiz, Karakalpak, ;  ; 

Abkhaz, Adygöy,. Chukot, Nanay, etc) and the writing systems reformed, . 
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•for other languages (Azerbaydzhani, Uzbek, Tadzhik, etc). This has 
caused the appearance'of many national literatures, made possible teach- 
ing in the native lahgua|es,' and has generally-contributed to-the^apid. ^ 
develoitoent of culture ih ^hese."nations. -'„„*„■, '/.x,^      V 

As the expedition work örthe Academy of Sciences USSR and the .:■■■■■■■■ 
preparation of nationalscientific badres developed^ thS retirements 
Seremet for organizing, in the:;national republics; first söif^"; ,{ 
research bases, and then complex' scientific installations - affiliates. . 
of the Academy of Sciences USSR.     r       ' "; ' ^ 'n

r,; ' "''    .   / 
The attention of the bases and affiliates was basically focused , 

on the solution of scientific problems connected with the development 
of the national economy ahd? culture "of each republic. T^Jwe^4_ . , 
interest^! primarily ihstud^ ;■■.;_ 
began to work on problems of hasic science.     ^^ '"' ■■■'■: ' ^  . ' ; 

:   "The affiliates of the Academy of Sciences USSR, as one form of - • - 
local organization of science, haye fulOy proved themseKres^-£n *^ 
short time they have prepared the foundations -for creating republic 
academies of sciences in! Transcaucasia, Central Asia, and Kazakhstan* - 

At "first the directors bfthe affiliates Werö ofteh outstanding 
representatives--of Russianscience? then leadership passed to mature -■:■■ ;•■ 
national cadres.   ;';''   r  ':1-\ '" » '!, • ' ";':»'*-xvi. «l*~u '■'■■■ 

In 19U1 the academies of sciences of the Georgian and Lithuanian ^ 
republics were organizedj a*d during the Great ^Patriotic War the^academies 
of sciences of the Uzbek and Armenian SSRs. Immediately after the'end 
of the war the academies of äciences of the Kazakh and AZerbaydzhan SSRs ■ 
were created, followed bythose of thb Latvian and Estonian republics. ; : 
In 19£L came the academiesfbf 'sciences of the Tadzhik and Turkmen SSRs,» . 
and, in 19&, the Academy/of Sciences of the" KirgizSSR, /Thus «here ;: 
are rib* 13 union republics with their bwT academies of sciences. _ 

At this; stage the role of the Academy of Sciences USSR ^m the 
development of'science in the republics consists essehtialiy;ln pro^ 
viding methodological aid'in"training"cadres of scientific workers, in • i 
rational division of labor," and in coordinating scientifib research. ' 

In order to'harmonize research wdrk'bSihg performed at the- *••— ■; 
academies of sciences of the union republics, a Council for coordinating 
scientific activity was established in the Presidium^ of the Academy-. : 
of Sciences USSR.'"- ''-;-;--^-; ■■' >'x ■ ■■ ;':;';; ■'/./' .'^'■':f:' :'. /: ,'!i.  :. '■'"'.''""; 

- In order to coordinate research on themore important problems 
scientific councils have been set Up which unite scholars and^•::<■* ;v - : 
specialists' working itt a given direction in all scientific) installations 
in the Country, regardless of the' departmental anegiahcespr territorial , 
location. ; ' "'' '"v':'< 'l!,'y,i •-'.•.■<■... -<.-.^ . • •> ';''-],:.[.'  "VV/ ',■ 

The academies of sciences of the union republics have played an-■- 
important role in raising the'economy 'and culture of the- republics, 
and also in organizing science; locally. In a •rela^ive^r short ^toe: 
they have been trahsformed into large scientific centers and have 
trained their national'cadres of Scholars. "At present ths-republic  ■■ .- 
academies have Uö£ academicians, 395 corresponding members,, ölö 
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doctors of sciences, and U,65lt candidates of sciences. The cadres of 
the academies of sciences of the Central Asiatic republics, where there 
was not one scientific installation before the October Revolution, have 
grown up very rapidly. Now: the academies of sciences of these republics 
have 105 scientific installations with 113 academicians, llf> correspond- 
ing members, ÖOj?'.doctors of sciences, and l,Ui3 candidates of sciences. 

In th©, coming seven years 131+ new scientific installations will 
be created in the academies of sciences of the union republics. 

• In organizing and developing the academies of sciences of the 
union republics the aim was that they should not duplicate, but rather 
should supplement, one another. Each academy has its character, its 
area, its direction in the complex ofmathematical sciences, physics, ; 
chemistry,- biology, etc. We have striven to see that in certain areas, 
connected primarily with specific productive forces, the academies of 
sciences of the union republics played a leading role in Soviet Science-, 
thus providing .the fullest coverage of various portions of each branch 
of knowledge. At-present the coordinating role of tfte Academy of ';..'" 
Sciences USSR might to some extent be shared with the academies of 
sciences of the union republic. 

By way of example-I should like to give some details on the 
activities of the academies of sciences of the Kazakh, sind Uzbek republics. 

: The development of the Academy of.Sciences of the Kazakh republic 
is connected basically with the study of' oil wells and .reserves of 
useful minerals, the development of local industry, smdagriculture. 

Kazakhstan now occupies firs^ place in the world with respect to 
reserves of chromium and vanadium, and first place in the USSR in reserves 
of iron, copper, lead, zinc, silver,' cadmium, wolfram, and numerous other 
minerals. . ?r        ■■>'-\'- ,.••.;■? ,'-..'■ 

It is no accident, therefore, that a strong school of geologists 
has developed-under the direction of the President of the Academy of 
Sciences Kazaidi SSR, K. I. Satpayev.,' In the geology of Kazakhstan an 
Important; position is' occupied by, a new branch ~ metallogeny,which is 
based on the idea of effective direction of the entire front of 
geological and prospecting work.   ' .... .* •',.,'.'.'.".'.; 

Kazakh geologists have taken the most active part in liquidating 
the blank spots on the map of Kazakhstan. Investigations within this 
republic have made, it necessary to reexamine ^earlier views of the 
geological structure not only of Central and Eastern Kazakhstan, but  . 
of the entire western half :of the Asiatic portion of the USSR. The 
geologists of Kazakhstan have raised the question of a radical change 
in the-direction of prospecting for useful minerals in the main 
metallogenic zones of Kazakhstan, the Tyant-Shan, and Central Asia. 
They have compiled prognostic metallogenic maps of Central Kazakhstan 
and the Altay for the main useful minerals. , These maps are now effectively 
used for prospecting work..   ,    '.'-. '  " 

On the basis of the prognostic maps a number of ney deposits have 
been discovered in Central Kazakhstan with ferrous, ^önferröus, and 
rare metalsj in addition a reevaluation has been made, sharply increasing 
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the reserves of many previously knoxm deposits. Of ?00n
dJPoS^.^ 

various metals discovered in the past U years in Centra|4
Ka^tav - 

9Q& were found where they were indicated on the prognostic metallogenic 

I"apS# Geology in Kazakhstan has made wide use of new research methods. • 
Geophysical prospecting method» have revealed deposits of oil, coal, - 
ard iron, ard reeorves of hig^quality artesian ttater discovered by 
dr- »•■** we" Is. ■ In Embinskiy B.ayon they have discovered not only . 
petroleum with,.but the geophysicists haye for the ^^time  . 
developed new methods ,of prospecting for oil-bearing struct^ using 
the gravitation variometer, as well as modern methods of seismic^pros- 
pecting. Metallometriö surveying has been used on a wide^scale in. — 
Kazakhstan. At present aerogeophysical prospecting is being done through- 
out Kazakhstan? it has helped to discover a large iron-orebase in the 
Turgay valley and a number of large deposits, and also to show some _ 
hitherto unknown features of the structure of the earth's °™*^"^gt 
Kazakhstan. In recent years work has begun in Kazakhstan, for ^ first 
time in the Soviet Union, on the deep seismic sounding of the thickness 
of the earth»s crust at depths of 30-60 kilometers.   ._  . / ■    1 , 

It is well-known that Kazakhstan is extremely short of water. 
Soviet scholars have done a great deal to eliminate^this shortage., 
Studies of structural-geological and hy(3rogeological conditions and^_ 
conditions of formation of various types of gr^nd^water^have provided 
prognoses of the artesian basins of Kazakhstan. It has been shown that 
Sie total reserve of artesian water together with the ground water in 
the sand masses is no less than 2'billion cubic metersjljiseo^als  
the volume of 12 lakes the size of Lake Balkhash. This will make it 
possible in the near future to bring up large quantities of water to 
the surface and turn the enormous deserts of the area into flowering 

0aSeS# Mining and metallurgy scholars have inve&tigated^apd, deduced : 
highly productive methods of exploiting ore deposits* : Scholars of^ttte 
Academy of Sciences Kazakh SSR have tsreated a new technology of. under- 
ground ore mining using highly productive automotive; e^ui^ent. The 
power engineers and metallurgists of Kazakhstan have developed new   
methods of smelting copper ores and concentrates.     _   .  _ 

It should not be thought, however,, that all research work here 
boils down to developing applied and technical sciences. J^^J-V ,. 
they cannot develop fully without the development of the basic sciences. 

In Kazakhstan the basic sciences, particular nuclear physicsi 
are developing well. The activation of large experimental installa- 
tions of the Institute of Nuclear Physics of the Academy of Sciences 
Kazakh SSR will create the conditions for expanding the front of in- 
vestigations in the study of the interaction of high-energy particles 
with atomic nuclei, which will permit the solution of new problems in •■■• 
the control of nuclear processes in atomic reactors. Kazakhstan now 
occupies a leading position in the USSRin astronomy. The astro- 
physicists have successfully completed theoretical investigations of 
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the structure of the galaxy, the origin of stars, the formation of the 
planets of the solar, system, various prohlems of cosmogony, the evolution 
of stars, and hasic features of stellar dynamics. 

The Academy of Sciences Kazakh SSR is developing the study of new 
antibiotics against the most widespread dangerous diseases of man, 
animals, and agricultural plants. Most interesting is the work directed 
toward seeking antibiotics against cancerous diseases and a number of 
virus diseases. The microbiologists öf Kazakhstan have found an anti- 
biotic, Act inbmycin K, Which is every effective in treating anthrax, 
emphysematous carbuncle, and herpes tonsurans. The physiologists of 
Kazakhstan have 'developed ä method of treating traumatic shockj the 
antishock fluid which they have developed is now being used in clinics 
throughout the Soviet Union. The principles of treating brucellosis 
•with antibiotics and combinations of these drugs, which Were worked out 
by medical scholars,in Kazakhstan, are being used throughout the 
country./,' . ;.'',:",;:^' ;'.V.'.'.:".. :'.,. •:': '   ":.'.:.   '/"'""...' 

My second example is the activity of the Academy of Sciences Uzbek 
SSR. '■ ;./;-; 

Uzbekistan is a land of cotton, the cotton base of the Soviet 
Union. In 1958 the Uzbek republic produced around 3,000,000 tons of 
cotton, as against 500,000tons in 1?13. Such a huge rise in cotton 
production in such a short period was achieved hot only by the labor 
of the peasants, but alsowith''the. help of scientific research. 

First it was necessary1 to increase'the planting area, and to 
irrigate hundreds,ofthousands Of hectares of new land. For this pur- 
pose the scholars of Uzbekistan, with the help of scholars from the 
Academy OfSciencesUSSR, discovered a large quantity of new fertile 
land and water resources on the territory of the republic. This was 
used as the basis for building new canals, and reservoirs; and for the 
agricultural development of hew land. .        ..  ; 

Scienpe played a large.role in such matters as raising the 
fertility of Soils, Combatting salt and swamps, and developing and 
introducing a complex of agrotechhicai measures. 

In order to increase cotton production in Uzbiekistan it was - 
necessary to develop new varieties of cotton,' giving greater yields, 
being more stable,, and better a^pted to. mechanization. The . 
selection specialists of Uzbekistan, the biology specialists "in agri- 
culture, provided for the development of these varieties. Before the 
revolution Uzbekistan cultivated local and foreign cotton varieties 
with low yields and poor technical:pröperties in the fiber. 'They ; 
yielded 10-11 centners per hectare, with low fiber qualities. NpWthe 
basic selected varieties developed by the Uzbek selection specialists 
are of excellent quality:and give 30-1*0 centners per hectare_and more. 
The use of crop rotation, developed by the'Uzbek agronomists, increases 
cotton yields by 30-50$. 

Large new factories have been built in Uzbekistan for the pro- 
duction of nitrogenous and phosphorous fertilizers and poisonous chemi- 
cals. These plants operate on technological plans developed by scholars 
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in the republic. It should be noted also that the basis for the creation 
of new and highly effective insecticides was research done on the   > 
chemistry of organophosphorus compounds in the Tatar Autonomous Republic 
— in the Kazan' Affiliate, Academy of Sciences USSR. 

The central problem in promoting cotton production was, and to 
so,TP extent-remains, mechanization. Great and fruitful efforts have 
V~ -*'<^ >•' t-ie teeivnsre. of Uzbekistan in the .creation of cotton- 
v>L:k'^z wft'^aes. In tue near future ..cotton production will -te;?0"*" .-.-.. 

* '"" ""'VV ^fci-'tsof the geologists of the Uzbek republic,'of which ,, 
tho F-üsiuent of the Academy öf Sciences, Kh. M; Abdullayev, is also 
a great geologist, have now.revealed around Bukhara enormous resources 
of natural gas. The use of natural gas in the economy will lead to 
new and still more vigorous development of industry and agriculture, 
not only in Uzbekistan, but in the other republics of Central Asia as 
well. Gas will be supplied to the central industrial regions of Vhe 
Urals and Kazakhstan and will permit still more effective development  ;: 

of the industry of the republics of Central Asia.     ■ ,.ri.   -...-. 
The great successes of Uzbekistan and otha? republics of Central 

Asia in animal husbandry, silk production,, and other branches of the 
economy would not have been achieved without the aid of science. 

The attention of scholars in Uzbekistan has been focused on 
problems of the complex development of the economy,'. of the proper com- 
bination of branches, location of enterprises, development, of complexes, 
etc. In this connection the republic's scholars have worked out.the ,. 
scientific principles for complex development, specifically long-range 
plans for the Fergana Valley — the largest cotton-producing area 3n 
the Soviet Unionj and the Angren mining and industrial;region —a. 
new center of nonferrous metallurgy, the coalindustry, and power. 
At present a complex plan for developing the basin of the Zeravshan 
River is being worked out, including such economically important 
oblasts as Samarkand, Bukhara, and Kashka-Par'ya. , _ 

Theoretical research in physics, chemistry, and biology are^aiso 
being developed in Uzbekistan. In the near future the Institute of 
Nuclear Physics, Academy of Sciences Uzbek'SSR, will be completed near , 
Tashkent; it will have modern equipment. .On.IP September the..first . , 
atomic reactor in the Soviet East was fired,up; soon a cyclotron and 
other equipment will begin operating. The, work of this institute will 
involve physicists of all the other Central.Asiatic academies of  ; 

The Academy of Sciences Uzbek SSR is a center of physico-mathe- 
matical research. An original trend, intiathematical statistics^has 
developed in Tashkent, the outstanding representatives^ of which are r 
Uzbek scholars. Closely connected with this work now are investigations 
being conducted there in computer technology. 
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The Academy of Sciences Uzbek SSR is an all-union center of 
alkaloidchemistry, where alkaloid-containing plants are sought and 
alkaloids studied. So far, out of li,0C0 species of wild plants in 
Uzbekistan, 3,000 have been investigated? of these 800 plants have 
been found to contain alkaloids. Around 150 new alkaloids have been 
isolated and their pharmacological properties studiedj some of them 
have found uses in medicine. The republic is also successfully develop" 
ing investigations into the chemistry of mineral fertilizers, the 
chemistry of high-molecular compounds, and petroleum chemistry. 

All of this work of:scholars, engineers, agronomists, and 
selection specialists, who have appeared out of the national cadres 
under conditions of the socialist state and the socialist society of 
nations, played an enormous role in the development of the productive 
forces of the union republics. 

During the years of Soviet power the republics of Central Asia 
and Kazakhstan have /.achieved an extraordinary level of development of 
their productive forces and flowering of their culture. On the basis 
of science there a modem, highly developed industry has been created 
in these republics, tens of thousands of factories and plants have 
been built, great electric power stations erected, and new regions have 
been created specializing In ferrous metallurgy, the raining of coal, 
oil, gas, the production of nonferrous metals, the sugar industry, 
the textile industry, etc. 

Here are some concrete facts and data on the vigorous development 
of the economies of the Central Asiatic republics, connected with the 
development of science and culture. • 

•The Kazakh SSR is now economically one of the most important 
republics of the Soviet Union. The total volume of industrial pro- 
duction of this republic in 1958 rose k3 times over the 1913 level, 
and heavy industry increased 115 times. Reserves of iron ore have 
increased almost 200 times, and petroleum output has increased 13 
times during this period. In 1958 Kazakhstan mined more coal than the 
entire Russian Empire did in 1913. During the years of Soviet power 
ferrous metallurgy, the chemical industry, machinebuilding, the pro- 
duction of building materials, and other branches of industry have been 
created in Kazakhstan. The area sown has-reached 28 million hectares: 
6 times more than in 1913. There are 252,000 tractors, 93,000 combines, 
and hundreds of thousandscf other agricultural machines working on the 
fields of;Kazakhstan. The share of Kazakh industry in total USSR 
industry has grown unremittingly. Kazakhstan now holds first place 
in the-; country in production of nonf errous and rare metals, third in 
coal mining, fourth in the rolling of ferrous metals and petroleum 
mining, and fifth in steel production. In economic development 
Kazakhstan long ago passed many eastern countries, including Iran, 
Pakistan, and Turkey. 
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Kirgizia has become an industrial-agrarian republicwith a highly 
developed metalworking, mining, light, and food industry.; Here-large 
quantities of agricultural machines, metalcutting machine tools, equip- 
ment for the food indtistry, saw frames, silk and other fabrics, knitted 
goodsj footwear, and-sewn goods are produced. The Kirgiz SSR is!out- 
standing in de^tr :iJ. Asia as a large area mining and delivering coal. 
It ecoupie^ a loading position in the USSR in theGirting of antimony 
sna vn-romy« '■"■'■' '■'  ''": :';"y-  ■■."■■''■■•  ^ : ■:■■'■'■      :■:■ ■-■■'-■r.   ■.•:.  y-:., ..- 

Tuo ■.k'.idi-sf» "branches of industry in Turkmenia are petroleum, 
ciioRiipti-y,- ö.nd "bailding materials.r In petroleum reserves Turkmenia :■■':-. ;

: 

ho:id^ first place among the republics of Central Asia and third place --■■'•-■■ 
in tha Soviet Union. In reserves of natural gas it has second place 
(after Uzbekistan) and in ozocerite mining it is infirst place in the f 

Soviet'Union. "" ■■•:;•:        "'."■''■■ 
Great successes have been achieved in the republics of Central 

Asia in the development Of the power industry. During the Five »Tear 
Plans thermohydrbelectric power stations were built, including the : 

Chirchik Cascade (more than 12 hydroelectric stations), the Farkhad 
GRES. the Angren GRES, the Kuvasay GRUS ; (Uzbekistan), the Kayrak-Kum 
GES (Tadzhikistan), etc. Since the revolution the output of electric 
power in the republics of Central Asia has increased almost 1,000^ 
times. 

The changes iri agriculture have been no less important; on the 
basis of industrialization of the country and collectivization this - 
has been transformed into a large and highly mechanized operation. : 

Thus in the Uzbek SSR the area planted to cotton has increased 
more than 3-fold since 1913. As early as 1957 the Uzbek SSR was the- 
third largest cotton producer in the world (after the USA and China); 

The areas planted in the Kazakh SSR have increased 6.7 -times 
since 1913;and now equal lli% of all the area planted in the Soviet -  _ 
Union. In recent years Kazakhstan has become one of the largest Soviet 
grain-production bases and has sharply increased the area planted to 
cotton, sunflowers, sugar beets, and other crops. At the same time ■ 
the Kazakh SSR is a large animal-raising area in the Soviet Union. - 

During the'years of Soviet power the Kirgiz SSR has increased 
the area planted to all agricultural crops almost two-fold/and that : 

planted to technical crops almost 5>times, while it has become a great 
sugar-beet center. "In yield of sugar beets it is now in first place 
in the Soviet Union; 

In yield of cotton-wool the Tadzhik republic hot* occupies firSt7 

place not only in the Soviet Union,'but in the world. 
The areas planted to cotton in the Turkmeft republic have almost■-'■■'■■ 

doubled since 19l3. It hasbecome a large base foi'the production of 
fine-staple cotton and silk. •        -'';—;--; • 

As a result of industrialization and collectivization the 
republics of Central Asia and Kazakhstan have been transformed into 
great industrial-agrarian regions. The importance of these republics 
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in the total economy of the USSR will rise still further during the 
coming Seven-Year Plan. 

Naturally the achievements -in industry and agriculture led to a 
continuous rise in trade turnover, and an increase in the living standard 
of the population. 

As a typical example, the national income in the Uzbek republic 
increased almost 15-fold between 1937 and 1957. Since around three- 
fourths of the national income of our country is spent to meet the 
personal needs of the workers, one can imagine how this was reflected 
in increased national consumption. This"is shown also by the expansion 
of goods turnover per head of population, equal to 25-fold in comparison 
with 1927/28. 

Economically the population of the republics of Central Asia' 
and Kazakhstan does not differ now from, say, that of Moscow Oblast. 
The cultural level and living conditions have changed beyond recognition. 
Wot only has illiteracy been completely among the population of the 
republics of Central Asia and Kazakhstan, but every fourth citizen 
there studies either in a higher educational institution or in a-special 
intermediate training institution. In the 1958/59 school year 6,227 
schools were operating in Uzbekistan with 1,3&0,000 pupils* in Turk- 
menistan there were 1,31*8" schools with around 250,000 children; in 
Tadzhikistan there were 2,61V schools with 331,000 pupils? in Kirgizia 
there were 1,752 schools with 322,000 pupils; and 9,li32 schools are " 
operating in Kazakhstan in which 1,U00,000 children are being taught. 
General elementary education has now been realized, and intermediate 
education is being introduced on the basis of polytechnic schools. Every 
populated place has a school in which teaching is done in the local 
language. 

Particularly great results have been achieved in the'USSR in 
training specialists with higher and"intermediate education. 

At present there are around 7.5 million specialists in the USSR 
with higher and intermediate special training; i.e., 39 times more 
than in Tsarist Russia. In the ?67 higher educational institutions of 
the country more than 2 million students are trained; this is more than 
twice as many as in all the capitalist countries of Europe taken to- 
gether. At the same time priority is being given the development of a 
network of higher educational institutions in the Urals, Siberia, the 
Far East, Kazakhstan, and Central Asia. If in the eastern regions of - 
prerevolutionary Russia there were four higher educational institutions, 
now they number 206. The Soviet republics of Central Asia have over- 
taken a number of foreign countries in numbers of students in higher 
educational institutions: for each 10,000 of population in Uzbekistan 
there are 103 students; in Turkmenistan 99;  in Kirgizia 6Ü; while for 
the same population there are 36 students in France; 32 in Italy, 21 
in Switzerland, 12 in Turkey, 8 in Pakistan, and only h in Iran. 

In Uzbekistan there are now 200,000 specialists with higher 
and intermediate special training: as many as there were in all of 
Tsarist Russia in 1913. Per 10,000 of population Uzbekistan has 7 
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times more specialists with higher training than Turkey, and 28 times 
more than Iran. Tadjikistan now has $0,000 specialists with higher 
and intermediate training. 

Great success has been achieved in health. In Tadzhikxstan, 
for instance, where the workers could not receive medical aid bef ore^ 
the revolution, there are now £6 hospital beds per 10,000 of population. 
This is twice as many as in" Pakistan, lh- times more than in Iran; and 
£ times more than in Turkey. In the number of physicians per 10,000 
of population Tadzhikistan'has overtaken such a highly developed 
European country as England. . 

In Uzbekistan thereare 9,000 physicians and 800 hospitalsj xn 
number of physicians per 10,000 of population this republic has over- 
taken countries like England, France, and Japan. All of this has led 
to the liquidation of diseases which were widespread there before the 
revolution, to a considerable strengthening; of health, and an increase 
in the working capabilities of the population. . 

As a result of the rise in the wellbeing of the nation and the 
improvement in health protection in our country the life expectancy of 
people has increased. The Soviet Union has in recent years had the 
lowest death rate in the world, and the rise in population is greater 
than in the great majority of countries. The death rate of the population 
in the USSR has decreased four-fold in comparison with before the 
revolution, while mortality;of children has dropped six-fold. 

One of the outstanding results of the victory of the cultural 
revolution is the liberation of women in the nations of Central Asia 
and the rise in their cultural level. There is no area of political, 
economic, and cultural life there in which women do not participate 
actively. Hundreds and thousands of women are leaders of production, 
heroes of labor. Tens of thousands of women are working in education 
and health. Of 79,000 people working in the health organs of the Uzbek 
republic, 61,000 are women, and 107 of them have been"decorated with 
the high award of deserving physician of the republic. Hundreds of 
women are developing Soviet science, technology, and culture. The 
names of such outstanding scholars as academicians of the republic 
academies of sciences W. U. Bazanova, Kh.S. Sulaymanova, S. M. Tusu-" 
pova, and corresponding members of these academies B. D. Kerimzhanova, 
K. Ryskulova, B;. Bal'vanova, and many others are well-known in our 
country. In past elections in Soviet Uzbekistan alone ll*,!>00 women were 
elected deputies of local Soviets, 129 deputies of the Supreme Soviet 
Uzbek SSR, and 16 deputies of the Supreme Soviet USSR. 

All of these examples indicate the practical realization of the 
equality of women with men in all aspects of social life. 

There has been a sharp change in the external appearance of the 
cities of Central Asia. Numerous spacious and pleasant buildings have 
.been built, and lovely parks of culture and rest, squares, theaters, 
cultural areas, etc., have been developed. 
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In connection with the construction of numerous factories and 
plants daring the Five-Year Plans in the republics-of Central Asia, new 
socialist cities have sprung up: Almalyk, Begovat, Yangl-Yul», Angren, 
Leninsk, Chirchik, and Nukus (Uzbekistan)? Kok-Yangak; Sulyukta, Tash- 
kumyr (Kirgizia)5 Sovetabad, Regar, Kirovabad, Shurab, Pyandzhikent, 
and Isfara (Tadzhikistan)j Nebit-Dag (Turkmenia); etc. 

There has been a radical change in the appearance of the popula- 
tions of Central Asia. Here new schools, clubs, children's creches 
and schools, baths, obstetric houses, medical points, sporting areas, 
movie theaters, department stores, etc., are being built. 

In the kolkhoz villages of Kazakhstan there are around 115,000 
clubs, more than 111,000 mass libraries; 61,000 movie installations, 
tens of thousands of schools, hospitals, and other cultural-housing 
installations. 

The above examples show clearly that modern science and technolog:? 
are in principle able to raise the productive forces and economies of 
economically and culturally backward countries in historically short 
times, to achieve the level of the leading industrial countries and pro- 
vide for the well-being of the population. The necessary conditions 
for this are, above all, the rejection of colonial exploitation and 
general collaboration in"raising the economies and cultures of the 
underdeveloped countries. The international cooperation of scholars 
must actively contribute to this highly humane task. This will be a 
shining demonstration of the great mission of science — to serve the 
well-being of humanity. 
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